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AUTOMATIC FOCUSING DEVICE AND CAMERA 
Publication Number: 09-009132 (JP 9009132 A) , January 10, 1997 

Inventors: 

• SUDAHIROSHI 

Applicants 

• CANON INC (A Japanese Company or Corporation), JP (Japan) 
Application Number: 07-157776 (JP 95157776) , June 23, 1995 
International Class (IPC Edition 6): 

• H04N-005/232 

• G02B-007/08 

• G02B-007/28 

• G03B-013/36 

JAPIO Class: 

• 44.6 (COMMUNICATION— Television) 

• 29.1 (PRECISION INSTRUMENTS— Photography & Cinematography) 

• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 

JAPIO Keywords: 

• R098 (ELECTRONIC MATERIALS— Charge Transfer Elements, CCD & BBD) 

• R131 (INFORMATION PROCESSING— Microcomputers & Microprocessers) 

Abstract: 

PURPOSE: To provide an automatic focusing device capable of being focused stably with every major 
object under any image pickup condition even when any lens is mounted onto an interchangeable lens 
system video camera. 

CONSTITUTION: This automatic focusing device is provided with an AF signal processing circuit 113 
extracting focus signal from an image pickup signal equivalent to a signal within a focus detection area, 
a normalizing program 132 normalizing an output of the AF signal processing circuit 113, and a lens 
microcomputer 116 deciding the drive direction and the speed of a focus lens based on the normalized 
focus signal, the AF signal processing circuit 1 13 and the normalized program are provided to the 
camera and the lens microcomputer 1 16 is arranged in the lens unit, and the output of the AF signal 
processing circuit 1 13 is given from the camera side to the lens unit to drive the focus lens in the 
automatic focusing device. 
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£*U R^^SBT'J)-S»£±(7)RR1T\ b-^*-;W 
h'ESS2 4 9<D®Mit£&Z%:\,\ &&ft<Dm^S 1 0 
£b-?JiwUKU IR1T\ Ay 7 r 2 5 2(cb*- 
?*-^FS£S£S!KjJiU Max-Mi nfpffiffiSr£j£, 

[00 6 2] L#, R#*S»$rS*u&l*UiJB*)£ 
mt&co^^T Lti I R 1 <7M*j£Ttt, 
7r222, 223, 224, 228, 229. 23 
0, 238. 239. 240, 24 1, 242, 24 
3, 250, 251. 252 <,ZZti?ix&ft[*i<D7-? 



>-l 1 4CWLT#J9&*fI^-£i*£BU #^7 7rrt 

[0 06 3] t^v^nyi Hii, mriefjoa^ 

3 W x— X 2 5 3 £»LT 

A' 7 7r2 22, 223, 224, 228, 229, 2 
30, 238. 239, 240. 24 1, 242, 24 
3, 250, 25 1. 252W#f-^Jr,<J:<')L 
c». R^rt^S^ ^7 L 7 7 r t:^f 

- 9 t>mm $ ni. ^ Tizm^n o . f^r^<, ait 

RUWfS^fciajMflLTP^Xv-fayi 1 SKIS**-*. 
[0 064 ] l/>X7^(3yi l 6(±Clil^comjirfffffi 

[ 0 0 6 5 ] CI i-CH 3<3B1Hrt(cfc»t4ttjft|ftaw>fc 

anissi i sncv&mmkvmv&x-? 4 $>^*bwb 
-rs<, ^awiSHMFPi 06, io7. loseoaj 

[0066] rtl»03^SnfcW±J!(U*«taiffi<oy- 
0S&2 5 4*>^ai^§^#L^^ffly-hfi-t. C 
XffitfLZixX\^. 

[0 06 7] ZLX. Ztlt>cOL, C. RftaRHft&X 

tfnm'jtvbfi^L, c, R&wztizftjj 

L. (U-fe^h) ffifi-§-LRl . CRl, RRl 

$r^L. #«#[s]{&2 3 2~2 3 7. b-^*-;Uh' 
08S2 1 9~22 1 , 225 — 227, 247 — 249 

[0068] c, Rm*t>%hM&mmm<7>m 
t&cr>7£&&TmzT-?mmm^ i r i ££j£u #a 

^•UlS&O^ffl, #b--^^-;Wh'tlIf|c7)b--^^-^ 
H««#/< 77T OEiMfS . 

[0069] £fdS$C7 -f -^F^^SSrH^T', ^ 

[0 070] <^C##l%OTE/FEb°-?fRfflHI. T 
E7-(yf-^«M(iI, FE^ yb-?«#lWi 
Yft-^b-^fPfiWl, Max-Mi nfffiifflSr^ffl 

V>f 3 VI 1 6t,ZZ'ft£>tl&. 

[0071] zzx'&wffimnnwkismmznixm 

[0072] TE/F Eb-^fffiffiti-^jg^fc-r 
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[00 7 3] TEyj >t°-7mttWmm. FE7-f>- 

[0074] §A.ct-;if«ttt7^ yv-fm-frm 
coT-^-MM^tcea-c-s astc f Eit^m^m^^ 
h&wiTEcDU'<jui l zfotxMiRWzm*)&x.xm^ 

[00 7 5] titYIft-^IFffiltMax-M i n 

x\ &MBzm%. msmm. *ftm%.zmmizft%o 
tiMz. wfteoi&k. mzmnmtziimthcoizm. 
mx-hi. *ttiijimmwwbz<?y^&*&im* 
ma-? htcmzizmt'? h tzMzm\> ->t>ti&. 
[ o o 7 6 1 o Ym^v—7mmmx'<mg.tm& 

1)*mm&$m*<?m%i:ft&\ Max-Mi nfffll 
fflTn^h^XhcO^/hcOfiJ^^^VV TE/FEt 

x\ mm%AFmwi:'+TozktfX'%h. 

[00 7 7] C:*t<o<0fF«I(;L ^7*«*12 8!!i>f. 
UyXJL- y h 1 2 7K«gj*$*U 1/>-Xjl--/ m 2 

[0078] m4*m^xv>X3.— v h 1 2incr>\s 

[0079] 5JUl£i?«rf & i: » ft&HCstep 1 OSSST 
AFl&tf^jtaiSL^gL ste P 2<D^mizWffL. TE^> 
F E \Z—9<nV<.JV*ftfe<r> t # ^ffii: Jt«Tf & £ t IZ 

mtLX^&frzvmLxmimwz'tTo . 

[0080] Z(T)m, TEc7)t"</k#fl£< . lUnn, -f 

■%*>*>±\mx°b hzt tf^mztihmitiz^ fe7 
a yv-fmtmmmz&zmm ^x-nmmth z t 
x'y*-*}i/>7u>x*\k%Lmmi,, \is^m±im 
t TEvwoitfh h m££X'±.& tx^fz^r 
e^ >^~^m^mmm^m^xy^—/r^yyuy 

sow-*-*. 

[ 0 0 8 1 ] £*MSi^t=$rofc*£fc:U;, step 
3<n9m^tWfiL. TE^FEe-?W«B0»6i«l 
^TE5-0-f-i?a^fPffl5ffl<7)^-fLiT\ OjcOII^I 



"^OXVtjft-C&i i: ^SfUfc^kUi. ste P 4 X'V 

*-*xuyxz&±L. step5<DWgx'nmm&miz 
[0082] mmmwmx'te. TE^FEe-^FMBU 

feWWlXki&T Ltz CI t im\& Ztltzt* step 6 <0*a 

[0083] &Lh<mm£m*)MLmztizji'), * 

<D)u~r<7)'px\ TE/FE\?-7£m^xmm®mz 
frttf&g.^*?. di<om±.mmv>wt\''<ji'. te^ 

ax -Mi nSWitifflv^a^fMaBBriOilj^SS 

vyfmz'tt^. ztuzm-i^xmsztz. 
[oo84] mzms^m^xmrnmrniti 3 2(co 

(0085]i5i0(al) , ( a 2 ) Sc^tt^ 

>x&m-x\ mtchti*? iwm&m x-mmLtzb 

[0086] ^#c^^^X(i|5j-^#fct*^i?^-r 

3 2T14, Pli:P2c7)2^>h<Ofi-^^^*>-S)^ 
^tibmb^tUzmz^hXoizv^jU^^V. -eix 

[0087] ( a 1 ) cr>§*mimte{tyv77^ 1 3 2 
ffl*« ( a 2 ) T\ ( b 1 ) OfFfiffi«^bro^7A 

1 32ftJHi (b2) T'J>0. (al)Ha2)Tli 
fF(MMtS / fL7*o /5A 1 3 2cOA*l^'<^^S : 5roT 
V^tc t frfrbh-f. ( a 2 ) i: ( b 2 ) T'iit^lB] t 

2M^<m<rmmmzmvx hmw%mmt*'n o . 

[0088] -r^r*>*> , ffFttffiSIS^kTo /7A 1 3 2 
ti, ^tX<f02^'y7r2 28~2 3OJ:Oai^$ix 
fcL». Cm, R»rt(CtJ(t^TEtf-^ffi, A' 7 7T 

2 3 8-2 4 3J;0ai^$iX3tL#, C#, R#P«?(C*J 
(t-l.TEt-^£0«7i-ffiatXFEf-^<7)«^ffi, Ay 
7r2 5 0~2 5 2iOJii^?iX^L^, C^, Rftfi 
iztm&ayhJxv-W-rmZAJiZti. Z<DAJ) 

mm^^vcD^-^^E.mhh^tw&Lxms (a 

2 ) , ( b 2 ) <?)P 1 tfOlx^MC^J^C-^^jXOJt 

<l$:E«SS)SV.<i:#^L-Cll5 ( a2) , (b2)coP 
2^i/^;U{c^©JM(c^H±jitf/ii6«oS'h<SP A s;u>- 
7bm®Zftol><?>X'h& (ia5{iTEf-^lco^T 

itLXUyX-?4 ay 1 1 6^i:3Hft$ix& ) . 
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[00 89] ZtilzX-oX. «p<7*f*:rt^i>V^, it 
&m^F 10 6—10 8^A Ffg#5lQaia» l 1 3 iZlth 

C t < . JWR^ g^Sir S XJzL- y hk 
WKunWth V vX3~- ■? h *mx.&bitx i> . ft j&fg 
4 - k -C^KOffi* £ VXtC««- <! k 

fle^fHBfcfrTB Wtf>±*Sfls(c£j££^fc3-fr & £ k 

[0090] rnxmuz-owx. m&^mt. 
^m^mmn 112 f*koa Fm^wmn 1131:1a 

MlS^SIi^^^^rtO^v^n^i 14 

um^mt. v>xa.—vvn<?)v>X'?4ayi 16 
tuasu wm^mtt-?Y?4><i 26, 

X*:-*' 1 2 5fctt3U ttffi¥8*>tMj£;&.X5WJ: 

-fay 11 6<^cr>7-?mmizmm?&. 
[0091] £tzm-$m2 tcowt . a Fft-^saaass 

113|*1OTE-LPF2 14, FE-LPF2 1 5, 

H P F 2 l 7#»7):7 4 ;Wfgi:fflSt^ . 
[00 9 2] *fctt*JS3towc, tr-?*-;PFH] 

8S2 1 9 , 220. 2 2 1 ti. m^mtammmzmm-t 

[00 9 3] ZtzmS^lZ^X. 
>H*EI»24 4, 5^ >-g/hffi*-;PH0SS24 5, §| 

3ts§2 4 6ti. mwfu&m&mstMzttz-tz&Wim^ 

[0 0 94] *fclt*JH5fc-?vvt. t '-^^-;PHIl] 
S&247, 248, 249li, 3 >- b 9X bj&frfc&tt 

[0 0 9 5] *fclt*JS6lcovvC. ttm*S«±. ;>M 
9fl^MaiHlS81 1 2rtcOAFfi"^S!Mll]S§l 1 3fcffi 
SU Mte<fc*gH±^7#ttl^#tt-?4 3V1 14 

(±. ^^^^rtco^^n^i i4Kl/yXaz 7 h 
|%7)U>X-?-f 3^1 1 6^c07-'-^afttcffla-r-S»<, 
[00 96] 

GLbBWI Ufc <k 3 l=. *Sitf>iii#« 1 

{St. g|M(uS«Wlf^)M»«:UvXir:.yMifc:»o^ 
k£,k9. k'OJca^rl^vX^^ttt^yXffl^lc 

**&jestt** asres & 1 k 1> k . !§«#©<ois& 



i m^h^x t . gy£fi# £ afg-ftr s - k 1« 

as* * 1/ ^XC«t £ k annsc & *K S^tl/ >Xa 

[0097] &tztmT%2T&5<r>Wft<,Z*.mi. *tl 
*>ft. J: 0 WW«<^KujS»aj 2:ff 5 £ k iffltektch t 

>xmcn»«<vm&iwmiz t, s c t . 

iafflttOi«v^XxA$r||3g-r?.ii:* i -CI=-l»„ 4fc# 

&m*%it?^ &w&w$i* s $>im0kftx'3tt}<7)±& 
^mz&feiz&misit&zk&x'Z h . 

[0098] ^^H*3a6lc:ismc0^^<i:ix{f. ^ 
(t-^S: V yXi- -y h 1 % m. t . SKHHUKSMKOiBW 
£U>X3-- y bmizWr>ZtlZ£*). k'cr>£o%U> 
X* mm t X t> P >-XI« WK« *JC«Pttl9!^ SBTC# 
^ i: k t> iz . «^#aoM^r & agtco^ ^ 9 i: 
^r|,WyXJL-.y h«H*a**£"rfc, 3KU«<S#*»I« 
it-t&Zb X'&Mcd&J) Sr yXfcjg-rc: k *«riB^ 

]s>xjl-v hpiX'mm:j&§&&zrkm2-tt&z 
[Hi ] ^w^^mmMmmmjcr>-mmnimm: 

5jk-?7ny7fflX'h&„ 

m2imins®MtimBimmzt5\>x. xx^w 
h. 

[B3] *m*<r>&mmj!mmm.<n>mmft&tfm!>9 

[04] *f6WOSe»«{CtJ»t4AFiW^*:8iW4Jt 

[05] *»!H05iaS«C*J»t4Ji«fli#S*fllJ«^-«. 
fFttfflSIS'fCrni/^A 1 3 2<^*&3£^H>1-t,g.*:y>cO 

0T'J>i.. 

[06 ] ft*co&miL&mBmw:nitmj%ffi&£^ 
fwyfmx'hh, 

1 05 7*-*Xl/yX 
106 

i o 7 

i o 8 mmm? 

112 ^^9fi-§-5fl.an]!f§ 

113 a F&wmmto 

114 {i]*y) ^fa~?4ay 

116 P>-X-7^ 3>- 

117 AF»Jffl)HIS& 
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1 1 8 ^-^iMfWEIft 
1 2 5 



126 ^H7^fA' 

1 3 2 »ffiffiffl*frfk7*a^5 A 
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